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S & 7. Memo. 12/57

‘8.7 Memo. 12/57

s -DTD: 166~1YPE . AUSTENITIC CHROMIVN-NICKEL STEEL SHEET:
. TR SUNARY-OF PROPERIIES |

00, INTRODUCTION .

i

3 . This veport swmerises the properties of the stabilised 187 chromivm/
H 8% nickel stainless steel sheet materials-chosen by Bristols for structurel
! applications. The major characteristics influencing this selection were

{ the weldability (in partacular to FV.448, a 12% chromum type steel) and

t the high strength.

! The material is basically Firth-Vackers steel FOP {which conforms to
specafication DID.166, recently superseded by S.520) modified by various
special Bristol requirements. Tne factors which have led to the formu~
lation of these special requirements are outlined herein.

Messrs. Fairey Aviataon Co. Ltd. have also chosen this material for
structural dpplications and, with their agreement, this report has been
extended o include comments on their experience,

o s s A

ALl results quoted in this report have been obtained using materisl
supplied by Firth-Vackers (3tainless Steel) Lid. PFigures 1-11 are
based on results obtained by Bristols {or supplied to them by
Pirth-Vickers) and Figure 12 is based on results cbtained by
Falreys.

Note:

01. _CHENICAL COMPOSITION

The material is of the 184 chromium 8% nickel stabilised austenitic
type. The specified che. ical composition is given an Table 1 attached,
' together with those for the now obsolete DID.466 and for S.520 (the

nearest equivalents in nationsl specxfications).

02, GRADES USED
02,01 By Bristol Aircraft Ltd.

. Bristol specafications have been prepared for 4 grades of
DID, 166~type material, as follows:-

Min, Spec. Properties Comments
' Specification |~
Applicaticn Ho.
B, + £y e

BAC. A, 1038 - 12 58«68 | 16 | Requires conver-
sion by User to )
1024, 22 or 64 ~ g

Purchase from
Pirth-vickers

BAC, £.1021 27,01 48 6 6 { )Propertics
after heat
BAC. A, 1061 - U5 60 6 | )treatnent by
User

Alreraft use

BAC. 4. 1022 - 2 56 }15 | Does not require

Non-aireraft
heat treatuent

use {e.g, modcls)
DID.166 and 8,520 (ref. only) - {40-50 | 52-70 115 | wot usea

Thus BAC.A.1021 covers the high grode aircraft material, and
* BiC. 4. 1064 the material for use vhere modulus is less critical,
The special vequirements in these BAC.A. specifications are
summerdsed in Table 2 attached,
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o S AR impoz-tant i‘ea uz:e to: b noted is that:many. “of the speczal
- requiresints camol be “eheoked by the matorial: supplier, but only A ;
by the user‘(c’“g nu&i;e—wdusbnx ; dompression rodulus), The i
i S . user, therefore, ds driven £0. creating. en inksrne) chedking, and 1 f
3 s.-;.aemifzcation ‘ororedure no‘ eneduntered wi’»h nost. ‘othér o, . s .
zzatcrxals. - B . ‘ ;‘
Coe ¢

7402, 02 Bv ?airex ,’wia*ion Co. - Litd.

g “ 4 Fadfey. spu:ifua.s‘on (?37,5.18}) fhias beon prepared to.cover b
~“iiig;her Sropcrty Level Hacerzal”; wath the follemng propérives;- :

E Lo '14 ‘ o ‘. . 21, i 60 ‘cons/in2 min. i
o 65 dois/in? min, L §

v s Loy
)
o]

- »

é & 5i'min.

these higner'prcperties sre obtadnéd on -surip-rolled material
- *b_(‘col& work. fnis speck: feation ccvcrs both puths and use.
© . MeciznicsU-Priperties-are checked by 1ongi udinal besting; toere
" is-no podulus tcs?:ing, Fodilug recovery treament or demonstretion
) v;.; of welua‘oﬂity.

DID-166 raeeria). without special strenguh voquivenents is
1so use& by Paikeys; ond is:chlled 1, Guer Property 1ave) ,
haéerxai

[P
»
[P

. Note: Xt-is considered by both Bristolsrand ‘~‘a.\reys ~that 4% 1s °
7~ not deslrsble to.use the DID.15i/3.520 specificaticns B
without .additional - chntrols as,mabsrial tb-these 'naticnal' LI ' .
.Specifications can:show laxge varsaticns in properties. . : f '
m !

03, JGTHOD ORMAVRAOIIEE ‘ ’ ~ ~

-ptp. 155 apsci!‘ice.txcn permits . manufacture either by single-sheot=
rolling er by cmtinuous s..rin-x'onin the relative- advanwges ©of

)
1 ¥
¥ thése buo processes .are as foltows: E i ‘
: i
F .- s A ¥ " ? g {
{ $irdprrolling compared with saeet-roliing . 1 :
o O |
: V. Adventages - Sisaavantages I | 2
H . s
f v t. h}ighﬂr gtrengtn- a.tta...xable F4: parge minimun quantity. (9000 1b. ‘. |
: : *-{at corresponding osd of | noraally; 50007000 . & '
) elongationsg Specddily); hence.strip-rolled. H
: : paterisl for test purposss not ‘
> e, 2: No- »ler\gth'lmifaeion for shest aVailable unless this quantity {
é i Y whaths 2 tos0" {or np to 38" | s being produced for other
' . , whth -6 enge foinidng to. achievs . “.gppiications. ‘ {
3y “tigarer t\ickness T LoNerANCes) . : . .
o - - 2. fhe stress-strsin curve 1y ! § ¢
P 13._ Cioser -thdekness tolexances a?.ways very £14%, and sthetch .
LY t. attainablé. foming t'xe‘-ox‘ore Irmossible. * ) ! :
) o . { ;
T !u E‘lameézs semie.r& provably 3. Oxidation of outc»opp.ng * ¢ ! .
sux:er,.ozr. titandun stingers gives longi~ .
5 . . tudine) defects instead of , ‘
g ca . curved 'snellt mark défects; * ! i
~ EAT | this vouwld not bé.relevont if ’ f
i K ¢ - nicbiwms viere used dnstéad of ; i
AR L ' t titentum: for stabilisation, RO I
! e Y s L
,L &V N 1'“ H .

M
)
AR
o
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The-adventages.of strip-ronmg have.beeh;ccnsidered by ‘Pristols. and
by Faireys. to outweigx thgtgisaavantages, ana sheeh-roning ‘has -thexefore

been eliminate& “from. the xeleVant "BAG Ain and RRIS® specificaticns.

0. ’ﬁIGKNESS /EOImRANC"S

. As- a=g§.ve'x exgess thickness an -steel gives three’ times the excess
we:.gpt wof that in, alumimwA 2310y, close;thxckness contyol is-very
desiraf:le.

For. s{:rip-roned,BAC 4.4038, edge trmming {2 each side) enables &
wmuch. moxe \mii‘omasheet -£0:be used. -Meahs. and 9% probability: ranges
(&ppriceble as thickness distrabutions weré.generally Geussian) are shoim
«n. PLgucs.q . for about 2500 Pesultis. scovering 5 thicknesses* and’it can be

- seen that the*&esired range after-brimming is Aot. wnrealistic if-small
percentages outsids, can bexacccpiea.

Q5. SEGHANICAL, PROPERIIES. S

) strenstns Ac‘hzevea.

The strength achieved “3s prinacily s funcétich ci‘ the amount.ol
-cold }vork anring rolidng, although it can also.be affectea by
- variationo'in “cheical composition within the. specified range. The
relatmn bctween ¥ ft aml e} is ghven.in Figure 3; the wider
o7 “In sheed ralled-nates °1s is probably. associated withi-

(3) ‘Tne vardation in the foms of stress-strain cux'ves obtainable
from shieetroliéd meterial. (ses Fi gure 2}, ai

(31) the ‘wider range of delivery dates for the sheet-rolled xza.terial
ractuany tested, and the expectation thete(‘ore Jof greater
variations.ih chemical cogposition betwsen differént specimens.

{») Directxcnah&lauaéion“

AS'D'TD 166-vype eaterials are.coldiworked, it wowdd be expected
that. there would be sone directions) variation of . properties. “As can
be seen:from Figure 4, this varistion-does occur (particularly with
atrip-rolled” materials being most parked in B, o 2nd 04 ond. less
Rarked in-%y ahd-fy. X% 4s Jmporfant to note that, contrary to
alusiniin alloys,. 4t s the Jdongitudinal direction-which is the
weker (hence the nésd-fos longiitudinel tdsting). .

(c)'?,' Com*oress! Tension rRelazimsni

Fm "1gm‘e 5 1t canrhe seen -that 1ongitudinauy oy is parkedly
lower thon h , elthough B, and B are similar (transversely, gension
and compression properzies axe simnar)

(a) Effects: ot‘ Commork

Prulinimry bests on sheet-rolled;materisl-show that frensverse
‘E.drops:to the level of Yongitudine} B with 1% prestrain- or nore
{1ess then 1% night be sufficient), with a corresponding increase in
t4; they-also.show that longj.tuainal ¢y drops by scme 307 with 2%
prestrain or more. These teats were regardea as showing & consi.derable
Bauschinger effect, and thé need to- includé forming effects-when
con..i.aex-fr.g Jesign strengihs,

(e} - i‘fccts of. Stwaining Rate
Zh has Yeen shom fhat variation of sbraining rate within the

-range likely o be -encountered’ in normal, laboratory work does not
affect test results.
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{ .’Proper 2] At Blav-a‘:ea emoex-o.ﬁzre ;

: Tesv §ata are. 5naﬂequate 2t presem: , but Arops 4k, 2oo°c of
15’-20%:.!1 € nd Ty have been obtaifed; drops in B.ave-not yet.well
estab‘li.,hed (due to testmg Qiﬁ‘icult).es) b\x‘: are probab).y Jess than

K Heatirgem 200°C for up- -t ae holrs ga.;e an.ingrease.in ¢y but
noichanmlm othez: roog temperature iy recoveryt) ;zronerties.

Thera-ds some evidence to. susgest tnat th&i?rooi’ bearing

résF ol D“D 1co-typé materials.as-about 1.8, tines the proof

% 5, molentis. his;her then the {actor of 45 ‘normally

Ged” whv:rx no ‘test datd.are. ‘avadlgbic. Howsyer, consiaerablé
ei-fias obtained on the tests {4.55 10.2.258} so 1.5 would appear
“tibg veatisticilor desigz nurpose...

(h) saéimsfmgg ékas T -

R ‘Tne resu;ts or lonz:xtu anel. fatigue Lests-awrishomrin
esu‘i.zs oata.ire& ﬂsre as fonows--

Long Surfaca'?inish llicro tn. iﬁ?fﬁ? |Endurance §
’ “:w Foea " e A ‘cyoles! Rétio |
A })e‘}.ivez-f:d % After 2okishing tone/ B2 :
Wk b T g 0,521 E
T % f 2% 233 ] o5 ;

. K
N ¥ - ‘

%he transverse surface finish of the specinens (1.¢, resulting
fron longituding) maykings) wes generelly about 13. micx‘o-in. greater
o "t the 1ongitudina‘i vhlue. .

5. IECIIANICAL profEreias” AE” R' ‘"mwms FECOVERYY, KR4 RREATMENT

= R

(a) Ei‘f‘ect. on ,Mecnanica‘l ?ronerties :

Heat treatiient of DID. ’166-—type pateriols-in the rangs 400/550C
proﬁuces -an inexease in mechanical a%rength and spiffness with
somet:puc&a logs in. ducti’ki*y The effect is due to-a
wpracipi ation-%ype mcchanim, ana the {fentnent has been variously
déstribed. asis

Prccinitauon tx-ea.tzcent,
Hodulis Recovery freatment, or
o High Tenpexature si\ress-rclieving

'lhese deactivtims are aynozxymwn* emi the second L, favoured at
"Bristoi. ,
The m:ovcmcnt An modu).i and strength duoc.to this typs of

‘treatient As murked, 4nd nay be acoompanied by some reduoction.dn
.longabion, In.px“atim is available. 0n the offects.of the following
5 treawcnzs.- o
(.’,u) 5900C for 4 pours 3 noduld. and. strengthis. axe impz'ovcd nearly
. as.much ap for (1), (435) and (V) treatments, Yith incressed

elongation, suggest ng that the tamper soﬂtcning xange 3s

e

z:oumencmg o¥ this ta.vcraturc. '

e . . s o -
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(81) 550°C for-h hours : moduli and strengths are significantiy {
improved (see Figures 6 and 7) without reduction in elongation. !

{438) 525°%C for 4 hours : although elongations tend to be slightly !
lower with this treatuent than with (31), the aifference is
not skenifiqent, so that in Pigures 6 and.7 this treatment
has not been dfferentiated from (ii).

(3v) 500°C : there 1s evidence that the moxamum sirength increase,
accoupanied by the moximum reduction in elongation, occurs at
5009C, and that ihas temperature should be avolded..

(v) 150°C for 2 nours : umoduli and proof strengths are xmproved as
for (32) and ($11), but ultazate strongths tend to be somewhat
higher and elompgations $o be somewhat lower (sec Figures 6 and
7), thon, for (33) end (333).

It may also be noted that the improvements in moduli and
strength were, nore parked in strip-rolled than in sheet~rolled
material and that the large veductions in elohgation appear to be
confined to sheet-rolled material.

The relation between £, Ty and &f after "Modulus-Recovery" is
shown in Pigure 8, and compared wath the As-delivered propertics
(see Figure 3) there 23 agein a general improvement in cheracteristics,
particularly for strip-rolled material. It is pcssible that
variations iu chemical composibion rather than the xolling method
used, was responsible for the effects noted in this and the previous
paragraph.

Properties in the As-delivered condition have been regarded by
this Coupany as inadequate for structural use, and "Modulus Recovexry™
has been required for all material both to achieve the higher
strengths. and stiffnesses and to achieve less directional and
compression/tenszon varkations {see below). Experience to date
suggests that the final properties being achieved are satisfactory,

"Modulus Recovery" rust follow all foymdng operations other
than distertion correction. A

The colour of sheets after "Modwlus Recovery vasies from
yellom-brown to blue-browm, the blue trend increasing with
ineressing "Modulug Recovery" tewperature and with lack of degreasing

Bffect on Directional Variations !

From Ploure 9 4% can be scen thst, although the material is
s$33L slgndficantly divectional, the variation is leas marked than
in the As-delivered condition (Figure %).

Effect on Comoression/Pension Relationship

From Figure 40 ¥ can be seen that the differences between
compression and fension properties are much smaller than in the
As-delivered condition (Figure §).

i
%
!
Scatter of Properties within a Sheet é
4

Extenslve tests within.a sheet hnve shown that the Coefficients
of Variation on fension and-compression moduli in the longiiuvdinal
and frensverse &irections vary from 43% to 37, so that individual
testing of sheets is a satdafactory mesns of control., The Coefficient |
of Voristion on DBX nusbers varied from 1% to 214 the dréction of :
Andentation affects DFN values n the same sense as direction of
loading affects ¢ values.

ot e - o i

—




-

e &

~ L wba

{e) ;ffectsAof'Prestrain prior to "Modulusagecoverf

Tests on-zateridl given 37 tensile prestrain followed by o
"odulus Recovery" treathens have showm that the need to include
Lorming effects when considering design styengths 4s hot fully
eliminated by intréduding "Modwlus RecOvery":s

N (%) Jongitudinal prestrain. Including the prestrain has little
effect on the longitudanal tensaon Or compression properties
* after “Modulus-Recovery™.
(31) transverse prestrain. Includang the presirain has little
cffect on the transverse compression properties after "Modulus
Recovery", bui the offect on the transyerss tension propertlf.s
. is approxinately to double the ancreases in t1 and £y due to
"odulus Recovery™, apparently without impairing the elongation
{compaye Pigure 14 with Figures 3 and 8).

* :

(£) Effects of Low Temversture Tresfment Prior to "Kodulus Recovery"

There is some evidence to suggest that a low texperalure
treatment at, suy, ~~50°%C will increase the effect of a subsequent
"Hodulus Recovery" treatment, but it 4s not conclusive.

{g) Effect on Distorzim

1t thicker parts (16 swg., sa.y) the distortion produced by

"Mo&ulus Recovery"'is small, In thinner perts {22 swg., say),
however, distortion is -sufficient to require subsequent coxrection
i sexdous assembly stresses are to be avoided; the effect of this
correction on properties is removed by spplying & second "Modulus
Recovery" freatment {(this second treaiment usuelly produces some
further distortion which fthis Compony would correct wathous further
"Modulus Recovery®, sccepting eny reswltant loss in property).

7. . FORMING
07,01 At Bristel Aixcrafi ILtd.

Stretch-foming was originally selected on the basis of soue
satisfactory Oberations on sheet~rolled material at the lower end
of the DID.166 strength ronge, However, despite extensive
development friala, stretch-fomudng of strip-rolled material and
the wajority of shest-rolled material subsequently proved
dmpractical;. this seems explicable in terms of the shopes of the
stress-strain curves to fallure (see Pigure 2), the 'flat top'
(:yoes not pernitting stretch=Lorning.

Parnham rolldng follewed by wheeling has been used success-
fully for forming severe single curvatures {a1s0 inc).uding slight
reflex double curvatures) and does not seem to produce much change
in propertics. 7o avéid minor surface damage of the rolls waich
might later imprind on $oft sucfaces (of, o.g. aluminiuz alloys)
it has been fownd satisfactory to Farnhan roll DID.166-type
materdols between aluninium alloy sheets which protect the volle.

Bend radid dovn to 2¢ have been produced by "rubbex bolstex"
press fomdng, and by using female rubber dies in brake press
forping, provided special core is execcised on tool design,
Section ro}ling down to 2% hos elso been successful but only so
far on o isboratory scaic and-has not yet bcen proved as.a
production process. Dimples can 2180 be préduced in the material,
but again need sbeciol tool development.
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Then DED. 166-type materials are vorked to hardnesges in
excess of 35G/370 DPX (as could oeque in dinpling), stress-
- corbssion troubles arc thought to be lisble to occur; to avoid
these possibie troubles, & stress=relief {wiach is provided by the
YModulus Recovery"' treatménis) is considescd to be most advisable.

ofe

e ————
st
]

B 07.02 At Fairey Aviation Co, Lid.

The use of matched t0ols on a power press has been found
necessary for producing details such as flanged ribs, dbut the
s finish 45 not suitable for subsequent spot welding, Normal
' yubber press foxming techniques were inodequate for forming the
« v naterial, and nand forming was not practicable an materaal thicker
fhan 20 swg. .

08, WALDABILITY

08.0% Puddle Welding

The "puddle welding"” process has been developed by Bristols
: for welding through DID.166-type materisls eather anto DID,166-type
u of into FV.Mh8-type materials (see pera. 00 : Introduetion). It is
i an grgen-arc process using a tungsten slectrode but not anvolvang
i pressure;  there is full penctration of the wpper sheet by the

weld pool, and pertial penetrataon of tho lower sheet (it mey be
used olso for welding moxe then 2 sheets). The gop befween the
. sheets ot time of welding must be restricted, as increased gaps
" result iIn reduced strength; gaps of no meve than 0.002 Inches
have been requared by Bristols, and they necessitato both accurate
forming befors welding and stiff sige with power-holding.
" Individun} welds are used rather than continucus runs, to reduce
diotortions.

"Puddie welds" have shown good shesr cirength and consistency
and teénsion strengths of the some order. There appesrs to be
considerable encrgy absorption at failurc, when the weld nugget is
generally pulled out from a sheet. Heat treatment after welding
e ? las not been considered necegsary.

' Inspection of srelds by radiography is often difficuls, due tor-
(1) accessibiiity prooless, snd

(34) difficuldies of dnterpretation « e.g. cracks can be detected
but inadequate penetration is not shown up.

I% has been founa, however, that visual examination of the
back of the weld provides an excellent metns of identifying bad
welds (ihe back of the weld shows coloured zones produced by
oxide Cilms of varying thickness); o reweld procedure has been
developed to permit repoir.

One batch of sheot-roiled DID.166-type material was found to
i exhibit obnorwal welaing charscterdstics; tests on several

N hundred other sheet=roiled and streip-rolled batches have not

. reproduced this condition (nelther have batches specially

R - zanufoctured to chuck extremes of chemicel composition). However,
; a3l materdsl is now checked on cecedpt to ensure nomal welding
3 chayacteristics,
H -
! 08.02 Spot Welding

Test data have been obtained by Palreys on the spok welding
of both the "Iover Property Leével Material® (DID.166) ard the
\ "Higher-Property Level Materdal" (FSI5.483). Although the

.
R |
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interpretation of the results is, as they enphasise, complicated
by variations in the welding process, the following conclusions
have been drawmi~

(a) &xthough Py/t of about 35,000 1b./in. was cbtoined with .
DID. 466, only 20,000/25,000 1b./in. was obteined vith FSIS.483. .

(6) Tension strengths were slightly higher than shear strength{s.

{¢) 7he presence of a spot weld reduced the stobic proof and
ultimate strengths of the basic sheet materials by up to 10%,
and the endurance limt at 10 x 108 cycles by some 10% to

207.

(8) shear fests in fatige P {1 * %) produced failure at 10 x 108"
cycles vhen P = 9% pean statac failing load in DFD.4166 and
15% mean static £ailing load In FSYS.483.

{e) More limited evidence suggests that tension tests in fatigue
P (1 * %) produced failure at 40 % 10 cycles when P was
sbout 2% to 4 of the mean sfatic falling lcad.

9. OORROSIOH F(ESISTM\'CB
At worst only slight ocal pitting was found by Paxreys vhen samples :
of DID.166 naferiel were exposed for 150 days either to local industrial
atrosphere or to twice-daily intermittent salt spray corrosion condations. -
40, CONCIUSION

Although further infommation is 3%i1) required for ol the implica-
tlons of the use of PID.16%=type sheet materials Yor alrcraft structural
uses to be fuliy evalusted, present dats suggest that these materials may
bave conglderable advantages for certain types of appiication.
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TABLS 4

CHEMICAL COMPOSYRION OR DED.166-3YEZ MATERIALS

Content : &
Blement DID. 1658 $.520 en¢ ¥318.183 BAC. A. 1038
Min. ;Y. Yin. Max. | Min, | yex.
-
Carbon ~ 0.25 - 0.16 - .15
Chromivs 42.00 - 16.0 20.0 17.0 19.0
Nickel 6.0 20.0 7.0 12.0 7.0 10.0
Siticon 0.20 - 0.20 - 0.20 4.0
Mangsnese - 1.00 - 1.0 - 1.0
Sulphur - 0.05 - 0.045 - 0.045
Fhosphorts - 0.Ch - 0,045 - .05
Pitanium optional - 5 xC* - 5x¢ -
Scbiwn optional - 10 £ C* - - -
Tungsten optional - optionat - - -
Molybdenmuee | opticnal - optional - - -
Tentalum - - optionak - - -
Gopper optional - optional - - -
Yanadiuna cptional - optional - - -
¥ In S.520 the titenfum and niodium edditions sre alternatives,

Notes 1.

2.

It has been guggested by Firta-Vickers ithal ménganese contents '
of all MiD.166-type materials chould be incressed from 1% to 274

max, It % considered that 4his change (which could permit a
reduction 4n nichel content) should not cause much change in
vechanical properties, other then incrensing the &4/fy ratio in

the heavily cold--orned condition. 2rlstols, however, resisted

the procosal tor special spplications becauss of the volume of

check teating involved. Anotner user also realsted the proposel
because, in applications vhere contact with hydrogen peroxide

niuht occur, the hisher menganese content mignt be unacceptable.

Sc far as is known, nicblum has only recenily veen u.ed

extensively in this country instead of titandua for stabilising '
D7D, 166-$ype materdals agadnst .eld decay. Kotever, Firith-Vickers
are intending 4o unse nichlws dnstead of titaniuz in the future !
for ge cral panufacturs because of the improvement in surface '
finish whieh would result; 4% Is expected that this would not
result in any chatves in basio mechandcal properties, but the
respense of niobiup-stabilised material to "rodulus Recovery" s
not known. 14 ds beideved that ottempts n the U.3.4. sone years
ago to uae niobium instead of titanium led to some form of trowdble ',
but ne direct evidence has been found.

;
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e SPECIAL FEQUIREMINDS XN BAC.A. SPECIFICATIONS BCR f
i - DD, 1 56-TYP2 VATSRILL !

|
!
¥

e

> Lpplication ;S?ecificationi Sgvedal Reynlrenents .

P T TIPS S

|
|

Purchase from BAC, s 4038 %a Chemical comoosition restricted o
Pirth-Vickers sclected ranniacturers' conse.

o s 2

2, Only strip-rolled; sheet rolting
| rronibited.

3. Close thicknes. tolerance conirol.

{ : L. Bigh mechanieoal proverties.

«
' 5. Elongation values to be obisined for
! meverdal 12 gwi. and thinpoc.

1

: | 6. Blank material required with each
| Toarcel for subsequent testing by user.
" N
i

¥
I
Aireraft use B4C. A, 4024 4. Cenversion fxom FuC... 1038 only.

2, «23itional thickneas tclerance control. -

} 3. Hatersal . cquires "Eodulus Recovery' heat
. trepknent (one of fwo fypes to be
selucied) after magor fopaing but before
¢ agsembly; specimens for checking
propertios -fiex peal treatuent extracted
g ' iondtudinally.

M he By requirement after "Hodwlus Recovery".

Se tdgner &y and £ requirensnts after
*Lodulus Recovery' (44/fy = § = sircraft
i proof/sitinate ratdo).

e

6. 67 vlengation requirexent sftor "Modulus
Recovery",

7. Puddle-weluability denonstrated by shear
and rrising tests.

s T R W e

|
i i
b BIC. 5. 1061 w3 requirenents of BAC.n. 1021 except A

¢ Won-adreraft use ! BLC. L. 1022 1. Gonversion from BiC... 3038 only.
' {e.g. nodels) . f
2. Puddle-weldability demonstration by
¢ ' shear end prising tests

-
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